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. A survey of housing, water delivery systems, and sewage systems was performed on all 61 Indian reserves in Manitoba in August 1994. There were five types of community water delivery systems: (1) no delivery system (these communities usually pick up their water from a standpipe or lakes and rivers); (2) truck delivery to 180-L barrels in houses; (3) truck delivery to 2000-to 4000-L plumbed household cisterns; (4) household wells; (5) There was a significant association between shigellosis case rates and community infrastructure (Table 3) . Compared with communities with piped water, the rate ratio for shigellosis was 2.5 (95% CI = 1.4, 4.5) for communities with no water delivery service, 6.0 to water barrels, 1.2 (95% CI = 0.7, 2.1) for communities with truck delivery to cisterns, and 0.5 (95% CI = 0.2, 1.2) for communities using household wells. Eighty-nine percent of all cases occurred in communities without wells or running water. There was no significant correlation between the percentage of contaminated water specimens and the rate of shigellosis in a community (r = .16, P = .4). Communities in which 50% of the houses did not have sewage removal (21/61, or 34%) had a rate ratio of 2.0 (95% CI = 1.6, 2.6) compared with other communities. The rate ratio for shigellosis was 5.6 (95% CI = 2.0, 15.6) where the average household density was 8 or more persons per house, 7.7 (95% CI = 2.8, 17.2) for communities with 6 or 7 persons per house, and 4.0 (95% CI = 1.6, 9.7) for communities with 4 or 5 persons per house, compared with communities with an average of 2 or 3 persons per house.
For the multivariate analysis, the adjusted rate ratios were as follows: truck delivery or no water delivery, 3.2 (95% CI = 2.1, 5.0, P < .001); no sewage system, 1.3 (95% CI = 1.0, 1.7, P = .068); and more than 3 persons per house, 2.4 (95% CI = 1.0, 5.9, P = .059).
Water delivery was dichotomized into (1) truck delivery or no water delivery or (2) piped or well water, and housing was dichotomized into (1) restricted to a few communities but affected half the reserves in Manitoba.
The rates of drug resistance in this epidemic were significantly higher than previously reported in Canada'9 and may reflect the propensity of resistant strains to spread during epidemic cycles. bLab reports with species were available for only 109 cases among non-Indians.
*P< .01.
September 1997, Vol. 87 , No. 9 water for hand-washing (as measured by the type of water delivery system) and the risk of shigellosis in the community. If a family has to repeatedly fill a 180-L drum from a standpipe or wait for a onceweekly truck delivery, they will be less likely to use water for hand-washing. Our findings are consistent with other reports from Canada that concluded that 60 to 90 L of water per person per day are necessary to prevent the spread of enteric and skin diseases. 22'23 Although water barrels are not closed and may become contaminated in homes, we do not feel poor water quality was the cause of the epidemic. Despite intensive investigations, shigella was never isolated from water barrels or plant water during this epidemic. The low rate of water contamination in communities with cases of shigellosis, the absence of a correlation of fecal contamination with case rates, the prolonged and propagated nature of this epidemic, and the predominance of cases occurring in toddlers are all consistent with person-to-person fecal-oral spread.
Most houses in high-risk communities use indoor pails for toilets. Sewage and diapers may be disposed of in yards where children play, possibly exposing them to infection. Other studies have found a significant association between poor sanitation and diarrheal diseases.24 Crowded living conditions most likely amplify the spread of this highly infectious disease within households and communities.
Type of water delivery remained highly significant in the multivariate analysis, but sewer and household density just failed to reach significance. One must interpret these results cautiously because of the small number of observations and uncertain power of the model. A large prospective study in the Philippines demonstrated that there is probably an interaction among these variables. 24 All of these variables were highly correlated with each other in our study and thus we were unable to test for these interactions. The authors of the Philippines study concluded that it is not possible to single out one environmental intervention that will be most cost-effective in reducing the rate of diarrhea in low-income communities.
The major limitation of this study is its ecological design, which makes it difficult to infer cause and effect. It is possible that the association between environmental infrastructure and disease rates may really be a marker for other risk factors present in this population. Nevertheless, the findings of this study are consistent with our knowledge of fecaloral transmission of enteric infections in populations. '2 
Conclusion
The major burden of shigellosis in Manitoba is being experienced by the aboriginal population. Cases are not randomly distributed on reserves but occur in communities with poor environmental infrastructure. It appears that epidemics of shigellosis may be preventable through the provision of adequate housing, sanitation, and water delivery systems. In addition to reducing disease rates, these measures would improve the quality of life for people living on reserves. [] 
Introduction
Aplastic anemia is a rare but serious blood dyscrasia, with a variety of drugs and chemicals implicated as causes.1'2 However, the associations that have been documented account for less than 30% of its occurrence. 3 The incidence is relatively high in Thailand,4'5 where many drugs can be purchased without prescription and pesticides are widely used, especially in the home. Since 1989, a population-based case-control study using methodology similar to that of the International Agranulocytosis and Aplastic Anemia Study3 has been conducted in Thailand.5'6 Here we report a new and unexpected association with grain (mainly rice) farming. We also report a separate association with pesticide use that does not explain the finding for grain farming.
Materials and Methods
The study has been in progress in greater Bangkok (population: 8.75 million) since January 1989. As a means of obtaining data from two divergent rural areas, the study was expanded in November 1991 to the northeastem province of Khonkaen (population: 7.64 million) and to Songkla (population: 4 .99 million) in the south. The study is population based in that the aim is to include all cases occurring in defined regions. Case patients admitted to all relevant hospitals in the three regions were identified by regular contact with hematologists and other physicians.
Case patients met at least two of the following three criteria: white blood cell count of 3.5 X 109AL or lower, platelet count of 50 X 109/L or lower, and hemoglobin level of 100 g/L or lower or hematocrit level of 30% or lower. For the
